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Question #: 11 


ID: 52709 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
Correct WQ is a 67-year-old male (BMI= 28 kg/mĉ) who presents to your outpatient clinic seeking your advice 


after measuring his blood pressure in the waiting area. He is currently having his metformin 
medication refilled. WQ's medical history includes type 2 diabetes, dyslipidemia, and osteoarthritis. 
His current medications are metformin, empagliflozin, atorvastatin, and topical diclofenac when 
needed for his knee pain. His most recent bloodwork from 2 months ago: A1C 8%, fasting blood 
glucose 9 mmol/L, LDL 2.5 mmol/L, HDL 1.8 mmol/L. He states that the blood pressure reading was 
155/97 mmHg. He expresses his worry because he has never seen a reading that elevated. 


What is the most appropriate course of action at this time? 


Select one: 
Refer WQ to the emergency department for immediate assessment ¥ 
Let WQ know that this is normal and it should come down by tonight % 


Ask WQ whether he routinely w 
measures his blood pressure 
at home 


Rose Wang (ID:113212) this answer is correct. If WO measures 
his blood pressure at home, he can be investigated for white coat 
hypertension. 


Recommend anti-hypertensive pharmacological therapy * 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
Understand when to suspect white coat hypertension in patients. 


BACKGROUND: 


Hypertension occurs when arterial blood pressure is elevated to maintain organ perfusion. The main 
mechanisms within the body that regulate blood pressure are the sympathetic nervous system, the renin- 
angiotensin-aldosterone system, and the kidneys which impact blood volume. Although the complete 
mechanism of hypertension is not completely understood, it is thought that risk factors play a strong role in 
the development of hypertension. These risk factors include: 


e Advancing age 

* Male gender 

e Family history of premature CVD 
e Obesity and weight gain 


Excessive alcohol consumption 


Inactivity 
* Poor diet 
e Smoking 


* Dysglycemia 


e Stress 


White coat hypertension is defined as a patient presenting with elevated blood pressure readings within 
clinical settings. This phenomenon is thought to occur in patients who are nervous or anxious during medical 
visits. Such medical settings include physician's offices, hospitals, out-patient clinics, and community 
pharmacies. When patients present with elevated blood pressure readings, healthcare providers are required 
to investigate possible causes prior to providing pharmacological therapies to treat the high blood pressure. 
In suspected white coat hypertension, healthcare providers should request patients to measure their blood 
pressure regularly at home to get an accurate reading. In some cases, healthcare providers can set up 
automated blood pressure monitors in isolated rooms such that healthcare providers are not present during 
the actual blood pressure reading. 


RATIONALE: 
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Correct Answer: 


* Ask WQ whether he routinely measures his blood pressure at home - If WQ measures his blood 
pressure at home, he can be investigated for white coat hypertension. 


Incorrect Answers: 


* Refer WQ to the emergency department for immediate assessment - WQ does not require 
immediate referral. 


* Let WQ know that this is normal and it should come down by tonight - An elevated blood pressure 
warrants further investigation. 


* Recommend anti-hypertensive pharmacological therapy - Anti-hypertensive therapy is not 
appropriate without further investigation and blood pressure readings. 


TAKEAWAY/KEY POINTS: 


It is important to rule out white coat hypertension when patients present with elevated blood pressure 
readings within medical settings. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapit-Picchadze R et al. Hypertension Canada’s 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Ask WQ whether he routinely measures his blood pressure at home 


Six months later, WQ returns to your pharmacy looking for a recommendation for his dry, non- 
productive cough. WQ's cough is very bothersome and it stops him from going to play bingo with his 
friends as he is embarrassed. He feels his quality of life had been greatly reduced due to his 

cough. During your patient assessment, you ask WQ if there have been any changes to his health 
status or medications. He has no other signs or symptoms of an infection. WQ states nothing has 
changed besides starting ramipril 1 month ago for his high blood pressure. WQ's blood pressure 
reading today in the pharmacy is 135/80 mmHg. His latest lab values are: A1C=7.6%, FBG=7.5 mmol/L 
and LDL= 2.3 mmol/L. 


What is the most appropriate recommendation for WQ? 


Select one: 


Discontinue ramipril v 


POTE AS li Tt Rose Wang (ID:113212) this answer is correct. The only effective 


treatment for ACEi-induced cough is stopping the offending agent. 


Dextromethorphan % 
Switch ramipril to perindopril 
Administer a rapid COVID-19 test X 


[Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
Understand how to manage an ACE-i induced cough. 


BACKGROUND: 


ACE inhibitors (e.g, ramipril, perindopril, and lisinopril) inhibit the Angiotensin Converting Enzyme (ACE) 
which normally converts angiotensin | (AT-I) to angiotensin II (AT-II). Relevant side effects include dry cough, 
hyperkalemia, and angioedema (rare). 


The onset of an ACEi-induced cough can vary. It can be anywhere from hours to 4 weeks. There have even 
been reports of a delayed onset of 6 months. ACE-I induced coughs are dry and non productive in general, 
but patients can also experience hacking, tickling, and scratching of their throat. 


The treatment of an ACEi-induced cough is to stop the offending agent. The most common alternative is 
implementing another antihypertensive such as an ARB or DHP CCB, with the specific agent chosen 
depending on the patient's other comorbidities. It is important to counsel patients that resolution of cough 
can take 1-4 weeks after discontinuation, and in some cases even up to 3 months. 


RATIONALE: 
Correct Answer: 


* Discontinue ramipril and start candesartan - The only effective treatment for ACEi-induced cough is 
stopping the offending agent. 
Incorrect Answers: 


e Dextromethorphan - Adding an agent to treat a side-effect that is very bothersome to the patient is 
not appropriate in this case. 


e Switch ramipril to perindopril - ACE-i induced cough is a class side effect, switching between agents 
is not appropriate. 


* Administer a rapid COVID-19 test - WQ has no other signs of infection and his onset of cough 
coincides with initiation of ramipril. 


TAKEAWAY/KEY POINTS: 


An ACEi-induced cough should be treated by discontinuing the drug class and switching to an alternative 

antihypertensive. 

REFERENCE: 

[1] Dicpinigaitis PV. Angiotensin-Converting Enzyme Inhibitor-Induced Cough. Chest. 2006;129(1):169S-173S. 
doichtips://doi.org/10.1378/chest.129.1_suppl.169s 

[2] Login. online.lexi.com. https://onlinelexi.com/Ico/action/doc/retrieve/docid/patch_{/76112 
cesid=Ow8kJdlygAJ&searchUrl=%2Flco%2Faction%2Fsearch%3Fq%3 Dramipril%26t%3 Dname%26acs%3Dfalse%26acq%3Dramipril 


The correct answer is: Discontinue ramipril and start candesartan 


Question #: 13 
D: s2732 SM is an 87-year-old male who was just diagnosed with hypertension. SM's past medical history is 
coms ignificant for ulcerative colitis, GERD and benign prostatic hyperplasia. His current medications 


include sulfasalazine 1000 mg BID, prednisone 10 mg daily, pantoprazole 40 mg daily, tamsulosin SR 
Fag question 0.4 mg daily, vitamin D 1000 units daily and calcium carbonate 1250 mg daily 
(send Feeaoace 


Which of SM's medications may be contributing to his hypertension? 


Select one: 
Sulfasalazine % 
Prednisone v 


Rose Wang (ID:113212) this answer is correct, Corticosteroids such as prednisone 
can cause increased blood pressure. 


Pantoprazole * 


Tamsulosin % 


Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
To recognize medication causes of hypertension. 


BACKGROUND: 
Blood pressure occurs as a result of cardiac output and systemic vascular resistance. Systolic blood pressure 
(SBP) occurs when heart muscles contract and diastolic blood pressure (DBP) occurs when heart muscles relax 
and the heart fills with blood. There are different types of hypertension: 

+ Isolated systolic hypertension: occurs when SBP is over 140 mmHg but DBP is less than 90 mmHg. 

* Whitecoat hypertension: occurs when blood pressure is measured in a clinical setting. 


e Masked hypertension: normal blood pressure in the clinical setting, but elevated blood pressure in a 
non-dinical setting. 


+ Hypertensive urgency: blood pressure over 180/120 mmHg with no organ damage. 


+ Hypertensive emergency: blood pressure over 180/120 mmHg with organ damage. 


Resistant hypertension: patient with blood pressure above target while on three or more blood 
pressure agents at optimal doses. 


With essential hypertension, there can be a dysfunction of any of the following systems: 
+ Alpha-1 stimulation in the periphery causing vasoconstriction. 


* Beta-1 stimulation to increase heart rate and contractility. 


Baroreceptors sense blood pressure changes and adjust accordingly. 

* Renin-angiotensin-aldosterone system activation. Renin is released in response to hypotension or a 
decrease in blood flow to the kidneys. Angiotensin II can increase cardiac contractility and cardiac 

output, increase aldosterone synthesis, and cause vasoconstriction. 


* A natriuretic peptide may increase intracellular sodium and vascular tone. 


Nitric oxide is a vasodilator. 


© Sodium can cause fluid retention. 


Risk factors for the development of hypertension include: 
* Age over 55 years 
e Male gender 


+ Family history of premature CVD 


Sedentary lifestyle 
* Poor diet 
* Abdominal obesity 
* Smoking 


* Hyperglycemia 


Question #: 14 
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e Stress 


* Non-adherence 


Medical causes of hypertension include: 
* Kidney disease 
© Thyroid disease 
e Pheochromocytoma 
e Hyperaldosteronism 
e Sleep apnea 
e Obesity 


+ Pregnancy, check all newly diagnosed women with hypertension for pregnancy 


Drug-related causes of hypertension include: 
* Antidepressants such as MAOIs, sometimes SNRIs in high doses 
e Appetite suppressants: ephedra and caffeine 
* Calcineurin inhibitors: cyclosporine, tacrolimus 
e Corticosteroids 
e NSAIDs 
* Nicotine withdrawal 


* Erythropoietin and analogs 


Excessive alcohol intake 


e Excess thyroid hormone 


Black licorice 
e Midodrine 
* Oral contraceptives with estrogen 


æ Stimulants such as cocaine, nicotine, amphetamines, and sympathomimetic agents 


RATIONALE: 
Correct Answer: 


* Prednisone - Corticosteroids such as prednisone can cause increased blood pressure. 


Incorrect Answers: 
* Sulfasalazine - Sulfasalazine does not increase blood pressure. 
e Pantoprazole - Pantoprazole does not increase blood pressure. 


* Tamsulosin - Tamsulosin does not increase blood pressure. 


TAKEAWAY/KEY POINTS: 
Corticosteroids can cause increased blood pressure. 
REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada's 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Prednisone 


JR is a 45-year-old female (BMI= 27 kg/m?) who just had her first follow-up with her family doctor 
after being prescribed ramipril for hypertension 2 months ago. JR's major complaint was the dry 
cough she experienced while on her new medication. She would like to try another agent for her 
blood pressure that does not have coughing as a side effect. She goes for morning runs with her 
personal trainer every day and feels her cough is affecting her performance. JR suffers from 
migraines and has also had type 2 diabetes for approximately 1 year. Her medications include 
sumatriptan and metformin. Her last A1C was taken 2 months ago and was 6.7%. JR's family doctor 
decides to start her on amlodipine. 


All of the following are counselling points to review with the patient EXCEPT: 


Select one: 


Amlodipine can cause ankle swelling ® 
Amlodipine may cause headaches % 
Amlodipine works by dilating the arteries ® 
Amlodipine may cause v 


diarrhea Rose Wang (ID:113212) this answer is correct. Diarrhea is not a 
common side effect of amlodipine, 


Question #: 15 
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Correct 
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Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
To understand the side effects of calcium channel blockers (e.g., amlodipine) in hypertension management. 


BACKGROUND: 


Hypertension occurs when arterial blood pressure is elevated to maintain organ perfusion. The main 
mechanisms within the body that regulate this are the sympathetic nervous system, the renin-angiotensin- 
aldosterone system, and the kidneys which impact blood volume. Although the complete mechanism of 
hypertension is not completely understood, it is thought that risk factors play a strong role in the 
development of hypertension. 


There are 5 classes of medications widely used to reduce blood pressure which include: diuretics, calcium 
channel blockers (CCBs), angiotensin-converting enzyme inhibitors (ACE inhibitors), angiotensin II receptor 
blockers (ARBs) and beta-blockers (BB). Therapy is chosen initially based on concurrent risk factors. About 
50% of patients will require more than 1 antihypertensive agent and there has been greater benefit shown by 
combining lower doses of drugs within different classes rather than attempting to maximize the dose of a 
single antihypertensive. Typically, the only combination avoided are ACE inhibitors and ARBs due to a risk of 
more side effects and no clear cardiovascular benefit. 


CCBs work by inhibiting the influx of calcium into vascular smooth muscle and cardiac muscle. The CCBs used 
in hypertension (e.g. amlodipine) work more strongly at the vascular smooth muscle level. This blockage of 
calcium leads to peripheral arterial vasodilation and reduced peripheral vascular resistance. Some common 
side effects of this medication include edema (8.9%), palpitations (2%), tachycardia (0.7%), dizziness (3%), 
headaches (8.3%), flushing (3.1%), nausea (2.4%), abdominal pain (1.1%), and fatigue (4.1%). 


RATIONALE: 
Correct Answer: 


+ Amlodipine may cause diarrhea - Diarrhea is not a common side effect of amlodipine. 


Incorrect Answers: 
+ Amlodipine can cause ankle swelling - Edema is an adverse effect of amlodipine. 
+ Amlodipine may cause headaches - Headaches are an adverse effect of amlodipine. 


* Amlodipine works by dilating the arteries - Peripheral arterial vasodilation decreases peripheral 
vascular resistance and blood pressure. 
TAKEAWAY/KEY POINTS: 


CBs work by causing peripheral arterial vasodilation and reduced peripheral vascular resistance. Side effects 
include edema, palpitations, tachycardia, dizziness, headaches, flushing, nausea, abdominal pain, and fatigue. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada’s 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Amlodipine may cause diarrhea 


BC is a 29-year-old male (BMI= 23 kg/m?) who has just been diagnosed with hypertension. His family 
doctor educated him about the importance of measuring his blood pressure at home to ensure that 
his new medication candesartan is working for him. BC's recent bloodwork showed significantly 
elevated lipid levels so his family doctor also prescribed rosuvastatin for him. BC cannot remember all 
of the steps he has to follow when taking a blood pressure measurement. 


All of the following are correct regarding obtaining an accurate blood pressure measurement EXCEPT: 


Select one: 
Caffeine and nicotine should be avoided for 60 minutes before measuring blood pressure X 
Feet should be flat on the ground, not crossed * 
Arm should be bare and supported at heart level % 


Physical exercise should be ¥ 


Svoneaice omit Rose Wang (ID:113212) this answer is correct. Blood pressure is 


most elevated within 30 minutes of physical exercise. 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
To understand how to accurately measure blood pressure. 


BACKGROUND: 


Blood pressure can fluctuate and may be falsely elevated or depressed if not taken properly. The following 
strategies are recommended to the maximize accuracy of blood pressure readings: 


© Relax in a quiet place for 5 minutes 


Question #: 16 
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© Sit in a chair with back supported 
e Feet flat on the ground, not crossed 
œ Caffeine and nicotine should be avoided for 60 minutes before measuring blood pressure 


* Physical exercise should be avoided for 30 minutes before measuring blood pressure (e.g. running to 
the doctor's office) 


e Ensure cuff size fits the arm (length of cuff should cover 80-100% of the arm circumference) 


Arm should be bare, supported and kept at heart level 


RATIONALE: 
Correct Answer: 


* Physical exercise should be avoided for 60 minutes - Blood pressure is most elevated within 30 
minutes of physical exercise. 


Incorrect Answers: 


* Caffeine and nicotine should be avoided for 60 minutes before measuring blood pressure - Both 
caffeine and nicotine can elevate blood pressure. 


© Feet should be flat on the ground, not crossed - Crossed legs can elevate blood pressure. 


* Arm should be bare and supported at heart level - Raising your arm above heart level leads to 
underestimation of blood pressure and lowering your arm below heart level leads to an 
overestimation. 


TAKEAWAY/KEY POINTS: 


As caffeine, tobacco, and physical activity can affect blood pressure, separate blood pressure measurements 
by 1 hour from caffeine and tobacco and 30 minutes from physical activity. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapit-Picchadze R et al. Hypertension Canada’s 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


[2] Blood Pressure Measurement. Hypertension Canada. https://guidelines.hypertension.ca/wp- 
content/uploads/2022/09/HC-BP-Postcard,pdf. 


The correct answer is: Physical exercise should be avoided for 60 minutes 


LP is a 65-year-old male (BMI= 30 kg/m2) who has just been diagnosed with hypertension. LP's 
physical activity routine is often restricted due to his frequent gout flares. In the past he would go on 
15 minute walks 6 times per week, but has not been able to do so for a few months now. He has 
gained approximately 15 pounds and is very upset with his current lifestyle. He really wants to get 
back to the life he had a few months ago. LP's current lifestyle consists of binge watching TV shows 
and ordering takeout. All the sodium in his diet causes him to use the washroom more frequently and 
he admits that is really the only time he gets up from his couch. JP's medical history includes type 2 
diabetes, gout, and dyslipidemia for which he takes insulin aspart, insulin glargine, allopurinol, and 
atorvastatin respectively. 


All of the following are LP's modifiable risk factors for hypertension EXCEPT: 


Select one: 
Sedentary lifestyle X 
Obesity X 
Dysglycemia * 


Age v 
ay Rose Wang (ID:113212) this answer is correct. Age is not a modifiable risk factor. 


[correc] 
Marks for this submission: 1.00/1.00. 
TOPIC: Hypertension 


LEARNING OBJECTIVE: 
Understand the different types of risk factors for hypertension. 


BACKGROUND: 


Hypertension occurs when arterial blood pressure is elevated to maintain organ perfusion. The main 
mechanisms within the body that regulate this are the sympathetic nervous system, the renin-angiotensin- 
aldosterone system, and the kidneys which impact blood volume. Although the complete mechanism of 
hypertension is not completely understood, it is thought that risk factors play a strong role in the 
development of hypertension. These risk factors include non-modifiable and modifiable risk factors. The non- 
modifiable risk factors are advancing age, family history, and gender. Modifiable risk factors include obesity 
and weight gain, high sodium diet, excessive alcohol consumption, smoking, dysglycemia, stress, and 
inactivity. 


RATIONALE: 


Correct Answer: 


PharmActieve 
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e Age - Age is not a modifiable risk factor. 
Incorrect Answers: 


* Sedentary lifestyle - A sedentary lifestyle can be modified by becoming physically active. 
* Obesity - Obesity can be modified by losing weight. 


e Dysglycemia - Dysglycemia can be modified by adopting a healthier lifestyle (e.g. regular exercise and 
healthy meals). 


TAKEAWAY/KEY POINTS: 


The non-modifiable risk factors for hypertension are advancing age, family history, and gender. The 
modifiable risk factors include obesity and weight gain, high sodium diet, excessive alcohol consumption, 
smoking, dysglycemia, stress, and inactivity. 


REFERENCE: 


[1] Rabi D, McBrien K, Sapir-Picchadze R et al. Hypertension Canada's 2020 Comprehensive Guidelines for the 
Prevention, Diagnosis, Risk Assessment, and Treatment of Hypertension in Adults and Children. Canadian 
Journal of Cardiology. 2020;36(5):596-624. doi:10.1016/j.cja.2020.02.086 


The correct answer is: Age 
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